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1
CONTROL MECHANISM HAVING AN IMAGE
DISPLAY AREA

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority from provisional
application Ser. No. 61/059,750, filed Jun. 6, 2008, the con-
tents of which are incorporated herein by reference in their
entirety.

FIELD OF THE INVENTION

The present invention generally relates to a control mecha-
nism and more particularly to a control mechanism having an
image display area.

BACKGROUND OF THE INVENTION

Hardware control mechanisms, such as for example,
including but not limited to control knobs and control buttons
are routinely used as input mechanisms for providing input
data to different types of systems and to enable user interac-
tion with said systems. Moving hardware controls typically
provide valuable tactile feedback to the user. When a user
wishes to provide an input to a system, the user typically
manipulates the position of the associated hardware control
mechanism to provide a desired input to the system. For
example, a user may rotate a control knob to provide a desire
input. In another example, a hardware control mechanism
may include a plurality of control push buttons where each
individual button is associated with a different input and a
user selectively actuates the control button associated with
the input that the user wishes to provide to the system.

As system complexities and capabilities increase, mecha-
nisms for providing complex visual feedback at or near the
control mechanism may be desirable. Examples of such
visual feedback mechanisms include, but are not limited to,
task icons, mode dependent menus or level controls and ani-
mated graphic schematics of the system operation affected by
the control mechanism.

SUMMARY OF THE INVENTION

On aspect of the invention is directed to a control mecha-
nism having an image display area. The control mechanism
includes a housing, an input sensor, a display screen and an
optical coupling system. The housing includes a display area
and is moveable from a first position to a second position. The
input sensor is operable to detect movement of the housing
and to be communicatively coupled to a controller. The dis-
play screen is operable to be communicatively coupled to the
controller and to display a first image generated by the con-
troller responsive to detection of movement of the housing
from the first position to the second position by the input
sensor. The optical coupling system is operable to optically
couple an area of the display screen to the display area of the
housing and to optically transmit at least a portion of the first
image displayed on the display screen for display in the
display area.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram representation of one embodi-
ment of a control mechanism communicatively coupled to a
controlled system;
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FIG. 2 is a block diagram representation of a controlled
system that may be used with one embodiment of a control
mechanism;

FIG. 3 is a block diagram representation of one embodi-
ment of a control mechanism;

FIG. 4 is an illustration of a perspective view of a cross
section of one example of one embodiment of a control
mechanism;

FIG. 5 is an illustration of a perspective view of one
example of one embodiment of a control mechanism with a
partially cutaway enclosure;

FIG. 6 is a flowchart representation of one embodiment of
a method of generating images for in the display area of a
control mechanism; and

FIG. 7 is a flowchart representation of one embodiment of
a method of displaying images in the display area of a control
mechanism.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to FIG. 1, a block diagram representation of one
embodiment of a control mechanism 102 communicatively
coupled to a controlled system 104 is shown. The control
mechanism 102 includes a display area 106. In one embodi-
ment, the control mechanism 102 is a separate device and can
be communicatively coupled to the controlled system 104. In
one embodiment, the control mechanism 102 is an integral
component of the controlled system 104. The control mecha-
nism 102 operates as an input device to the controlled system
104 and is used to provide desired input data to the controlled
system 104. In one embodiment, a user provides desired input
data to the controlled system 104 via the control mechanism
102.

In one embodiment, the controlled system 104 generates
one or more images for display in the display area 106 of the
control mechanism 102. In one embodiment, the control
mechanism 102 receives one or more initial images from the
controlled system 104 for display in the display area 106 upon
initialization of the controlled system 104. In one embodi-
ment, the control mechanism 102 receives one or more
images from the controlled system 104 for display in the
display area 106 where the one or more images are generated
by the controlled system 104 responsive to input data received
at the controlled system 104. In one embodiment, the one or
more images are generated by the controlled system 104
responsive to input data received at the controlled system 104
via the control mechanism 102.

In one embodiment, the control mechanism 102 generates
the one or more images for display in the display area 106
responsive to an image generation command received from
the controlled system 104. In one embodiment, the control
mechanism 102 receives an image generation command from
the controlled system 104 to generate one or more initial
images for display in the display area 106 upon initialization
of'the controlled system 104. In one embodiment, the control
mechanism 102 receives an image generation command to
generate one or more images for display in the display area
106 where the image generation command is generated at the
controlled system 104 responsive to input data received at the
controlled system 104. In one embodiment, the control
mechanism 102 receives an image generation command to
generate the one or more images where the image generation
command is generated at the controlled system 104 respon-
sive to input data received at the controlled system 104 via the
control mechanism 102. In one embodiment, the control
mechanism 102 receives an image generation command from
the controlled system 104 to generate the one or more images
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where the one or more images reflect the more recent input
data received at the controlled system 104 via the control
mechanism 102.

In one embodiment, the one or more images reflect the
more recent input data received at the controlled system 104
via the control mechanism 102. In one embodiment, the one
ormore images reflect the status of the controlled system 104.
In one embodiment, the one or more images reflect the status
of the controlled system 104 response to input data received
via the control mechanism 102. In one embodiment, the one
or more images reflect the status of the controlled system 104
with respect to the controlled system parameter controlled by
the control mechanism 102.

Referring to FIG. 2, a block diagram representation of a
controlled system 104 that may be used with one embodiment
of'a control mechanism 102 is shown. The controlled system
104 includes a processing unit 202 communicatively coupled
to a communication module 204 and a memory 206. In one
embodiment, a device module 208 and a control mechanism
module 210 are stored in the memory 206. In one embodi-
ment, a device module is stored in the memory 206 and a
control mechanism module 210 is stored in the control
mechanism 102. The device module 208 generally controls
operation of the controlled system 104. In one embodiment
the control mechanism module 210 receives input data pro-
vided via the control mechanism 102 and provides the
received input data to the device module 208 for processing.
In one embodiment, the control mechanism module 210
receives an image generation command from the device mod-
ule 208 and responsively generates one or more images for
display in the display area 106 of the control mechanism 102.
While two different modules have been described, the
memory 206 may include additional modules that facilitate
the operation of the controlled system 104 and/or control
mechanism 102.

The processing unit 202 generally includes a processor or
controller. In one embodiment, the communication module
204 coordinates the exchange of data between the controlled
system 104 and other systems. In one embodiment, the com-
munication module 204 coordinates the exchange of data
between the controlled system 104 and the control mecha-
nism 102. In one embodiment, the communication module
204 supports wired communication. In one embodiment, the
communication module 204 supports wireless communica-
tion. In one embodiment, the communication module 204
supports short range wireless communication. In one
embodiment, the communication module 204 supports Blue-
tooth communication.

In one embodiment, the memory 206 includes one or more
of a non-volatile memory, a volatile memory, and/or one or
more storage devices. Examples of non-volatile memory
include, but are not limited to, electrically erasable program-
mable read only memory (EEPROM) and read only memory
(ROM). Examples of volatile memory include, but are not
limited to, static random access memory (SRAM), and
dynamic random access memory (DRAM). Examples of stor-
age devices include, but are not limited to, hard disk drives,
compact disc drives, digital versatile disc drives, and flash
memory devices. The processing unit 202 generally retrieves
and executes machine readable instructions or software pro-
grams that are stored in the memory 206.

Referring to FIG. 3, one embodiment of a control mecha-
nism 102 is shown. The control mechanism 102 includes a
housing 302, an input sensor 304, a display screen 306, an
optical coupling system 308 and a communication module
310. The housing 302 includes a display area 106. In one
embodiment, the display area 106 is a generally translucent.
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In one embodiment, the display area 106 is generally trans-
parent. The input sensor 304 and the display screen 306 are
operable to be communicatively coupled to the controller 202
in the controlled system 104. In one embodiment the con-
trolled mechanism 102 is communicatively coupled to the
controlled system 104 via the communication module 310.
The communication module 310 enables the exchange of data
between the control mechanism 102 and the controlled sys-
tem 104. In one embodiment, the communication module 310
supports wired communication. In one embodiment, the com-
munication module 310 supports wireless communication. In
one embodiment, the communication module 310 supports
short range wireless communication. In one embodiment, the
communication module 310 supports Bluetooth communica-
tion.

In one embodiment, the display screen 306 is an electrolu-
minescent display screen. In one embodiment the display
screen 306 is a light emitting diode (LED) screen. In one
embodiment, the display screen 306 is an organic light emit-
ting diode (OLED) screen. While a number of different types
of'display screen 306 have been described alternative types of
display screens may also be used. In one embodiment, the
display screen 306 is maintained in a fixed position and the
housing movement is independent of the fixed position of the
display screen 306.

The input sensor 304 detects the movement of the housing
302. In one embodiment, the sensed housing movement is a
sensed rate of movement of the housing 302. The detected
movement is transmitted to the controlled system 104 for
processing. In one embodiment, the input sensor 304 is a
pressure sensor. In one embodiment, the input sensor 304 is
an optical sensor. In one embodiment, the input sensor 304 is
amagnetic sensor. In one embodiment, the input sensor 304 is
a position encoder.

In one embodiment, the display area 106 is a portion of the
outer surface of the housing 302. In one embodiment, the
display area 106 is an entire outer surface of the housing 302.
In one embodiment, the display area 106 is a portion of an
upper surface of the housing 302. In one embodiment, the
display area 106 is an entire upper surface of the housing 302.
In one embodiment, the display screen 306 has a first shape
and the display area 106 has a second shape where the first
shape is different from the second shape. For example, the
display screen 306 may have a generally rectangular shape
while the display area 106 has a generally circular shape. In
one embodiment, the display screen 306 has a first size and
the display area 106 has a second size where the first size is
different from the second size.

In one embodiment, the optical coupling system 308 trans-
mits an entire image displayed on the display screen 306 to
the display area 106. In one embodiment, the optical coupling
system transmits a portion of an image displayed on the
display screen 306 to the display area 106. In one embodi-
ment, the optical coupling system 308 optically couples at
least a portion of the display screen 306 to the display area
106. In one embodiment, the optical coupling system 308
optically couples the entire area of the display screen 306 to
the display area 106. In one embodiment, the optical coupling
system 308 optically couples an area of a display screen 306
having a first shape to a display area 106 having a second
shape where the first shape is different than the second shape.

In one embodiment, the display screen 306 displays one or
more images on the display screen 306 in a display orienta-
tion. The optical coupling system 308 optically transmits at
least a portion of the one or more images from the display
screen 306 to the display area 106 for display in the display
area 106 in the display orientation.
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In one embodiment, the optical coupling system 308 is a
rear projection system. In one embodiment, the optical cou-
pling system 308 is a fiber optic system. In one embodiment,
the optical coupling system 308 is a material composed of
parallel packed optical fibers. While a number of different
types of optical coupling systems 308 have been described
alternative types of optical coupling systems 308 may be used
to transmit at least a portion of an image displayed on an area
of'adisplay screen 306 to a display area 106 of a housing 302.

In one embodiment, the housing 302 is manufactured using
a fiber optic material and operates as the optical coupling
system 308. At least a portion of the surface of the housing
302 operates as the display area 106. Such a housing 302 is
positioned adjacent to the display screen 306 such that at least
a portion of an image displayed on the display screen 306 is
piped to the display area 106 portion of the housing 302. In
one embodiment, one or more images are displayed on the
display screen 306 in a first orientation. At least a portion of
the one or more images is displayed in the display area 106 in
the first orientation.

The housing 302 is moveable between one or more difter-
ent housing positions. In one embodiment, the housing 302 is
moveable independent of and relative to the display screen
306. In one embodiment, the housing 302 is moveable inde-
pendent of and relative to the optical coupling system 308.
Each of the one or more different housing positions is asso-
ciated with specific input data. In one embodiment, when a
user wishes to provide selected input data to the controlled
system 104 via the control mechanism 102, the user moves
the housing 302 to a housing position associated with the
selected input data. In one embodiment, the housing 302 is
biased towards an initial position so upon releasing the hous-
ing 302 following the selective movement of the housing 302
to a position associated with the desired input data, the hous-
ing 302 automatically returns to the initial position.

The input sensor 304 senses the movement of the housing
302 and communicates the sensed housing movement to the
controlled mechanism 104 via the communication module
310. In one embodiment, the sensed housing movement is a
sensed rate of movement of the housing 302. The controlled
mechanism 104 receives the housing movement detected by
the input sensor 304 and determines whether the housing
movement data is associated with specific input data and
responsively generates an image generation command to gen-
erate one or more images associated with the determined
input data for display on the display screen 306.

In one embodiment, the controlled system 104 generates
the one or more images responsive to the image generation
command and transmits the generated one or more images to
the control mechanism 102 for display on the display screen
306. In one embodiment, the controlled system 104 transmits
the image generation command to the control mechanism 102
and the control mechanism 102 responsively generates the
one or more images for display on the display screen 306. The
optical coupling system 308 transmits at least a portion of the
one or more images displayed on the display screen 306 for
display in the display area of the housing 302. In one embodi-
ment, at least a portion of the one or more images displayed in
the display area 106 has generally the same orientation as the
one or more images displayed on the display screen 306.

In one embodiment, the housing 302 is moveable from a
reference position to one or more different positions relative
to the reference position where the relative movement of the
housing 302 defines the input data selected by the user. The
current position of the housing 302 is defined as the reference
position. In one embodiment, the reference position is the
initial position that the housing 302 was placed in during or
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immediately prior to initialization of the controlled system
104. In one embodiment, the reference position changes
every time the user selectively moves the relative position of
the housing 302 to provide selected input data to the con-
trolled system 104. More specifically, the position of the
housing 302 associated with providing selected input data
becomes the reference position for the next time the user
selectively moves the position of the housing 302 to provided
input data to the controlled system 104. When the user wishes
to provide desired input data, the user moves the housing from
the reference position to a relative position associated with
the desired input data. The input sensor 304 senses the relative
movement of the housing 302 from the reference position to
the selected relative position and the detected relative housing
movement data is transmitted from the control mechanism
102 to the controlled system 104 for processing.

Referring to FIG. 4 an illustration of a perspective view of
a cross section of one example of one embodiment of a
control mechanism 102' is shown. The control mechanism
102" includes a knob shaped housing 302' that surrounds an
optical coupling system 308' in the form of a cylindrical piece
of stacked fiber optic material. The fiber optic material con-
sists of a plurality of optical fibers stacked vertically in the
direction of a rotation axis 400. The knob shaped housing 302"
is rotatable about the rotation axis 400 with respect to a
housing enclosure 402. The upper surface area of the control
mechanism 102' operates as the display area 106'.

The control mechanism 102' includes a generally rectan-
gular shaped display screen 306'. The optical coupling system
308' optically couples a portion of the display screen 306' to
the display area 106'. The optical coupling system 308’s
optically couples a display screen area 404 that is approxi-
mately equal to the circular area to the display area 106'. The
image displayed in the display area 106' generally has the
same display orientation as that of the image displayed on the
display screen 306'.

A user provides desired input data to the controlled system
104 by rotating the knob shaped housing 302'. In one embodi-
ment, the display can show a position marker, along with
markings that appear to remain static with respect to the
knob’s enclosure. The input sensor 304' is a position encoder
that operates to detect the movement of the knob shaped
housing 302'. The detected housing movement data is trans-
mitted to the controlled system 104. An image generated by
the controlled system 104 is displayed on the display screen
306'. The optical coupling system 308’ pipes the portion of the
displayed image within the circular area 404 of the display
screen 306' for display in the display arca 106'.

Inone embodiment, the relative rotation of the knob shaped
housing 302' with respect to a reference position defines the
input data selected by a user. When the user wishes to provide
desired input data, the user moves the housing from the ref-
erence position to a relative position associated with the
desired input data. The input sensor 304 senses the relative
movement of the knob shaped housing 302 from the reference
position to the relative position and the detected relative hous-
ing movement data is transmitted from the control mecha-
nism 102 to the controlled system 104 for processing. In one
embodiment, the input sensor 304' detects a rate of rotational
movement of the knob shaped housing 302' where the rate of
rotational movement of the knob shaped housing 302' defines
the input data entered by the user.

Referring to FIG. 5, an illustration of a perspective view of
one example of one embodiment of a control mechanism
102" with a partially cutaway enclosure 504 is shown. The
control mechanism 102" includes a display screen 306" with
a plurality of push buttons 500 disposed on the surface of the
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display screen 306". The push buttons are retained within
openings in an enclosure 504 that covers the display screen
306". The push buttons 500 are manufactured using a verti-
cally stacked fiber optic material and operates as both a con-
trol mechanism housing 302" and as an optical coupling
system 308". The upper surface of each push button 500
operates as the display area 106" for that push button 500.
Each individual push button 500 operating as the optical
coupling system 308" for that push button 500 pipes the
portion of an image displayed on the display screen 306"
adjacent to the lower surface of that push button to the display
area 106" defined by the upper surface of the push button 500.
The portion of the image displayed in the display arca 106"
has generally the same orientation as the orientation of the
image displayed on the display screen 306".

Each push button 500 is associated with specific input data
and can be depressed along a vertical axis 502. A user selects
desired input data by pushing down the associated push but-
ton 500. In one embodiment, each push button is biased
towards an initial unpushed position. The control mechanism
102" includes four input sensors 304" where an input sensor
304" is disposed below each corner of the display screen
306". The input sensors 304" are pressure sensors.

When a user wishes to enter desired input data, the user
depresses the push button 500 (operating as the control
mechanism housing 302") associated with desired input data
along the vertical axis 502. The input sensors 304 detect the
movement of the display screen 306" responsive to the move-
ment of the push button 500 selected by the user. In other
words, each of the four pressure sensors senses the movement
of' the selected push button housing 500 by sensing the pres-
sure on the display screen 306" resulting from the pushing
down of the selected push button 500. The sensed push button
housing related movement data is transmitted from the con-
trol mechanism 102" to the controlled system 104 for pro-
cessing. More specifically, the pressure sensed by each of the
four input sensors 304" is transmitted to the controlled system
for processing.

The controlled system 104 analyzes the received sensed
pressure data to determine which one of the plurality of push
buttons 500 was depressed by the user and generates an image
generation command to display one or more images associ-
ated with the input data on the display screen 306" . Each push
button housing 500 pipes the portion of the one or more
images displayed on the display screen 306" adjacent the
lower surface of that push button 500 for display in the display
area 106" defined by the upper surface of that push button
500.

In one embodiment, the control mechanism 102 is move-
able on a planar surface. In one embodiment, the relative
movement of the control mechanism 102 on the planar sur-
face defines the specific input data. In one embodiment, the
position of the control mechanism 102 on the planar surface
defines the input data. In one embodiment, the control mecha-
nism 102 includes a housing 302 having an extension coupled
to a groove having a length along a sliding axis. The housing
302 is moveable within the groove along the sliding axis. In
one embodiment, the position of the housing 302 along the
sliding axis within the groove defines the specific input data
being supplied by the control mechanism 102. While a num-
ber of different control mechanisms have been described,
alternative types of control mechanisms may be used.

Referring to FIG. 6 a flowchart representation of one
embodiment of a method of generating images for display in
the display area of a control mechanism 102 is shown. An
initial image(s) is generated by the controlled system 104 for
display in the control mechanism 102 responsive to initial-
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ization of the controlled system 104 at step 602. In one
embodiment, the controlled system 104 is initialized upon
power up. The initial image(s) is transmitted from the con-
trolled system 104 to the control mechanism 102 for display
in the display area 106 at step 604. In one embodiment, the
initial image(s) displayed in the display area 106 reflects the
initial status of the controlled system 104. In one embodi-
ment, the initial image(s) displayed in the display area 106
reflects the initial status of the controlled system 104 with
respect to a parameter controlled by the control mechanism
102.

When a user wishes to provide input data to the controlled
system 104, the user manipulates the position of the housing
302 to provide the desired input data. The input sensor(s) 304
at the control mechanism 102 sense the movement of the
housing 302 and transmits the detected sensor data to the
controlled system 104. The sensor data generated by the input
sensor(s) 304 is received at the controlled system 104 at step
606.

In one embodiment, different pre-defined sensor data
thresholds correlate to different input data. A determination is
made regarding whether the received sensor data exceeds any
of the pre-defined sensor thresholds at step 608. If the con-
trolled system 104 determines that the sensor data does not
exceed any pre-defined sensor thresholds, no further action is
taken by the controlled system 104 with respect to the control
mechanism 102 at step 610. If the controlled system 104
determines that the sensor data does exceed a pre-defined
threshold, the controlled system 104 identifies the input data
associated with that pre-defined threshold. The controlled
system 104 issues an image generation command to generate
image(s) responsive to the received input data for display at
the control mechanism 102 at step 612. The controlled system
104 generates the image(s) in accordance with the image
generation command at step 614 and transmits the generated
image(s) to the control mechanism 102 for display in the
display area 106 at step 616. In one embodiment, the image(s)
displayed in the display area 106 reflects the status of the
controlled system 104 responsive to the received input data.
In one embodiment, the image(s) displayed in the display area
106 reflects the status of the controlled system 104 with
respect to a parameter controlled by the control mechanism
102.

While the steps in the method 600 have been described in
a particular order, the steps may be performed in a different
order. A subset of the described steps or additional steps may
be performed in addition to the described steps.

Referring to FIG. 7 a flowchart representation of one
embodiment of a method 700 of displaying images in the
display area 106 of a control mechanism 102 is shown. The
control mechanism 102 receives the initial image(s) for dis-
play at the control mechanism 102 upon initialization of the
controlled system 104 at step 702. The received initial image
(s) is displayed on the display screen 306 at step 704. The
optical coupling system 308 optically transmits at least a
portion of the initial image(s) displayed on the display screen
306 to the display area 106 at step 706. In one embodiment,
the display orientation of the initial image(s) on the display
screen 306 is generally the same as the display orientation of
the initial image(s) in the display area 106. In one embodi-
ment, the initial image(s) displayed in the display area 106
reflects the initial status of the controlled system 104. In one
embodiment, the initial image(s) displayed in the display area
106 reflects the initial status of the controlled system 104 with
respect to a parameter controlled by the control mechanism
102.
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When a user wishes to provide input data to the controlled
system 104 via the control mechanism 102, the user manipu-
lates the position of the housing 302 to provide the desired
input data. The input sensor(s) 304 at the control mechanism
102 sense the movement of the housing 302. The input sensor
(s) generate sensor data responsive to detection of housing
movement at step 708 and transmits the sensor data to the
controlled system 104 at step 710.

The controlled system 104 analyzes the received sensor
data to determine whether a user provided input data to the
controlled system 104. If the controlled system 104 deter-
mines that input data was provided to the controlled system
104 via the control mechanism 102, the controlled system 104
generates image(s) responsive to the received input data and
transmits the generated image(s) to the control mechanism
102. The control mechanism 102 receives the image(s) gen-
erated by the controlled system 104 responsive to the input
data provided via the control mechanism 102 at step 712. The
received image(s) are displayed on the display screen 306 at
step 714. The optical coupling system 308 optically transmits
at least a portion of the image(s) displayed on the display
screen 306 to the display area 106 at step 716. In one embodi-
ment, the orientation of the image(s) on the display screen
306 is generally the same as the orientation of the image(s) in
the display area 106. In one embodiment, the image(s) dis-
played in the display area 106 reflects the status of the con-
trolled system 104. In one embodiment, the image(s) dis-
played in the display area 106 reflects the status of the
controlled system 104 with respect to a parameter controlled
by the control mechanism 102.

While the steps in the method 700 have been described in
a particular order, the steps may be performed in a different
order. A subset of the described steps or additional steps may
be performed in addition to the described steps.

In one embodiment, a control mechanism 102 having an
image display area 102 includes a housing 302, an input
sensor 304, a display screen 306 and an optical coupling
system 308. The housing 302 including a display area 106 and
is moveable from a first position to a second position. The
input sensor 304 is operable to detect movement of the hous-
ing 302 from the first position to the second position and to be
communicatively coupled to a controller 202. The display
screen 306 is operable to be communicatively coupled to the
controller 202 and to display a first image generated by the
controller 202 responsive to detection of movement of the
housing 302 from the first position to the second position by
the input sensor 304. The optical coupling system 308 is
operable to optically couple an area of the display screen 306
to the display area 106 and to optically transmit at least a
portion of the first image displayed on the display screen 306
for display in the display area 106 of the housing 302.

In one embodiment, a control mechanism 102 having an
image display area includes a housing 302, an input sensor
304, and a display screen 306. The housing 302 comprises a
fiber optic material and includes a display area 106. The
housing 302 is moveable from a first position to a second
position. The input sensor 304 is operable to detect movement
of the housing 302 from the first position to the second posi-
tion and to be communicatively coupled to a controller 202.
The display screen 306 is operable to be communicatively
coupled to the controller 202 and to display a first image
generated by the controller 202 responsive to detection of
movement of the housing 302 from the first position to the
second position by the input sensor 304. The fiber optic mate-
rial operates as an optical coupling system 308 and operates to
optically transmit at least a portion of the first image dis-
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played on an area of the display screen 306 for display on the
display area 106 of the housing 302.

In one embodiment a computer readable medium 206
stores a computer executable program for displaying an
image in a control mechanism 102 having an image display
area 106. The computer readable medium 206 includes com-
puter readable code for receiving control mechanism housing
movement data from an input sensor 304 operable to detect
movement of a control mechanism housing 302, the control
mechanism 102 housing having a display area 106, computer
readable code for determining whether the detected move-
ment of the control mechanism housing 302 is from a first
position to a second position; and computer readable code for
generating a first image for display on a display screen 306
based on the determination, wherein at least a portion of the
first image is optically transmitted via an optical coupling
system 308 from a first area of the display screen 306 for
display in the display area 106 of the control mechanism
housing 302.

It should be noted that while systems implemented using
software or firmware executed by hardware have been
described above, those having ordinary skill in the art will
readily recognize that the disclosed systems could be imple-
mented exclusively in hardware through the use of one or
more custom circuits, such as for example, application-spe-
cific integrated circuits (ASICs) or any other suitable combi-
nation of hardware and/or software.

The illustrations of the embodiments described herein are
intended to provide a general understanding of the structure
of the various embodiments. The illustrations are not
intended to serve as a complete description of all of the
elements and features of apparatus and systems that utilize
the structures or methods described herein. Many other
embodiments may be apparent to those of skill in the art upon
reviewing the disclosure. Other embodiments may be utilized
and derived from the disclosure, such that structural and
logical substitutions and changes may be made without
departing from the scope of the disclosure. Additionally, the
illustrations are merely representational and may not be
drawn to scale. Certain proportions within the illustrations
may be exaggerated, while other proportions may be mini-
mized. Accordingly, the disclosure and the figures are to be
regarded as illustrative rather than restrictive.

One or more embodiments of the disclosure may be
referred to herein, individually and/or collectively, by the
term “invention” merely for convenience and without intend-
ing to voluntarily limit the scope of this application to any
particular invention or inventive concept. Moreover, although
specific embodiments have been illustrated and described
herein, it should be appreciated that any subsequent arrange-
ment designed to achieve the same or similar purpose may be
substituted for the specific embodiments shown. This disclo-
sure is intended to cover any and all subsequent adaptations or
variations of various embodiments. Combinations of the
above embodiments, and other embodiments not specifically
described herein, will be apparent to those of skill in the art
upon reviewing the description.

The Abstract of the Disclosure is provided to comply with
37 C.F.R. §1.72(b) and is submitted with the understanding
that it will not be used to interpret or limit the scope or
meaning of the claims. In addition, in the foregoing Detailed
Description, various features may be grouped together or
described in a single embodiment for the purpose of stream-
lining the disclosure. This disclosure is not to be interpreted as
reflecting an intention that the claimed embodiments require
more features than are expressly recited in each claim. Rather,
as the following claims reflect, inventive subject matter may
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be directed to less than all of the features of any of the
disclosed embodiments. Thus, the following claims are incor-
porated into the Detailed Description, with each claim stand-
ing on its own as defining separately claimed subject matter.
The above disclosed subject matter is to be considered
illustrative, and not restrictive, and the appended claims are
intended to cover all such modifications, enhancements, and
other embodiments which fall within the true spirit and scope
of the present invention. Thus, to the maximum extent
allowed by law, the scope of the present invention is to be
determined by the broadest permissible interpretation of the
following claims and their equivalents, and shall not be
restricted or limited by the foregoing detailed description.

The invention claimed is:

1. A control mechanism having an image display area
comprising:

a housing including a display area, the housing being

moveable from a first position to a second position;

an input sensor operable to detect movement of the housing

relative to a display screen and to be communicatively
coupled to a controller;

the display screen operable to be communicatively coupled

to the controller and to display a first image generated by
the controller responsive to detection of movement of
the housing from the first position to the second position
by the input sensor; and

an optical coupling system operable to optically couple an

area of the display screen to the display area and to
optically transmit at least a portion of the first image
displayed on the display screen for display in the display
area of the housing;

wherein the display screen is operable to display a second

image generated by the controller prior to detection of
the movement of the housing from the first position to
the second position, the optical coupling system is oper-
able to optically transmit at least a portion of the second
image displayed on the display screen for display in the
display area, and the first image differs from the second
image.

2. The control mechanism of claim 1, wherein the display
screen is maintained in a fixed position independent of move-
ment of the housing.

3. The control mechanism of claim 1, wherein the input
sensor is operable to detect movement of the housing selected
from a group consisting of a rotational movement about a
rotation axis, a translational movement in a plane and a ver-
tical movement along a vertical axis.

4. The control mechanism of claim 1, further including a
bias system operable to bias the position of the housing
towards the first position.

5. The control mechanism of claim 1, wherein the second
position is a relative position with respect to the first position.

6. The control mechanism of claim 1, wherein the input
sensor is selected from a group consisting of a pressure sen-
sor, an optical sensor, a magnetic sensor and a position
encoder.

7. The control mechanism of claim 1, wherein the display
screen is selected from a group consisting of an electrolumi-
nescent display screen, a LED screen and an OLED screen.

8. The control mechanism of claim 1, wherein the optical
coupling system is selected from a group consisting of a fiber
optic system and a rear projection system.

9. The control mechanism of claim 1, wherein the display
screen has a first shape and the display area has a second
shape, the first shape being different from the second shape.
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10. The control mechanism of claim 1, wherein the area of
the display screen has a first shape and the display area has a
second shape, the first shape being different from the second
shape.

11. The control mechanism of claim 1, wherein the display
screen has a first size and the display area has a second size.

12. The control mechanism of claim 1, wherein the display
area is selected from a group consisting of a portion an outer
surface of the housing, an entire outer surface of the housing,
a portion of an upper surface of the housing and an entire
upper surface of the housing.

13. The control mechanism of claim 1, wherein the first
image displayed on the display screen has a display orienta-
tion and the optical coupling system is operable to optically
transmit at least a portion of the first image from the display
screen to the display area for display in the display orienta-
tion.

14. A control mechanism having an image display area
comprising:

ahousing comprising a fiber optic material and including a

display area, the housing being moveable from a first
position to a second position;

an input sensor operable to detect movement of the housing

relative to a display screen and to be communicatively
coupled to a controller; and

the display screen operable to be communicatively coupled

to the controller and to display a first image generated by
the controller responsive to detection of movement of
the housing from the first position to the second position
by the input sensor, wherein the fiber optic material
operates as an optical coupling system and operates to
transmit at least a portion of the first image displayed on
an area of the display screen for display in the display
area of the housing;

wherein the display screen is operable to display a second

image generated by the controller prior to detection of
movement of the housing from the first position to the
second position, the optical coupling system is operable
to optically transmit at least a portion of the second
image on the display screen for display in the display
area, and the first image differs from the second image.

15. The control mechanism of claim 14, wherein the dis-
play screen is maintained in a fixed position independent of
movement of the housing.

16. The control mechanism of claim 14, wherein the input
sensor is operable to detect movement of the housing selected
from a group consisting of a rotational movement about a
rotation axis, a translational movement in a plane and a ver-
tical movement along a vertical axis.

17. The control mechanism of claim 14, further including a
bias system operable to bias the position of the housing
towards the first position.

18. The control mechanism of claim 14, wherein the sec-
ond position is a relative position with respect to the first
position.

19. The control mechanism of claim 14, wherein the input
sensor is selected from a group consisting of a pressure sen-
sor, an optical sensor, a magnetic sensor and a position
encoder.

20. The control mechanism of claim 14, wherein the dis-
play screen is selected from a group consisting of an elec-
troluminescent display screen, a LED screen and an OLED
screen.

21. The control mechanism of claim 14, wherein the dis-
play screen has a first shape and the display area has a second
shape, the first shape being different from the second shape.
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22. A non-transitory computer readable medium for stor-
ing a computer executable program for displaying animage in
a control mechanism having an image display area, the com-
puter readable medium comprising:

computer readable code for receiving control mechanism

housing movement data from an input sensor operable to
detect movement of a control mechanism housing rela-
tive to a display screen, the control mechanism housing
having a display area;

computer readable code for determining whether the

detected movement of the control mechanism housing is
from a first position to a second position;

computer readable code for generating a first image for

display on the display screen based on the determina-
tion, wherein at least a portion of the first image is
optically transmitted from an area of the display screen
to the display area of the control mechanism housing via
anoptical coupling system for display in the display area
of the control mechanism housing subsequent to the
determination; and

computer readable code for generating a second image for

display on the display screen prior to the determination,
wherein at least a portion of the second image is opti-
cally transmitted from the area of the display screen to
the display area of the control mechanism housing via
the optical coupling system for display in the display
area of the control mechanism housing prior to the deter-
mination.
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